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(54) OPTICAL RECORDING DEVICE AND OPTICAL REPRODUCING DEVICE 

(57)Abstract: 

PURPOSE: To form recording marks having a uniform 
shape before and after a part which becomes a 
recording mark by making the temperature distribution 
before and after the part uniform and raising the 
temperature of the part as a whole. 
CONSTITUTION: The title recording device has a light 
beam scanning section 2a provided with a polygon mirror 
8 which makes such scanning operations that a light 
spot is moved following the moving direction and moving 
speed of a magneto-optical disk 10 from an irradiation 
starting position synchronously to recording data (a) or a 
recording clock (e). Since the section 2a makes such 
scanning operations that the light spot is moved 
following the moving direction or moving speed of the 
disk 10 from the irradiation starting position 
synchronously to the data (a) or clock (e), the light spot 
always exists at the same place (a part which becomes a 
recording mark) on the optical recording medium during 
the period when the scanning operations are performed 
synchronous to the data (a) or clock (e). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By irradiating a light beam, forming an optical spot in the optical recording medium 
which moves in an exposure starting position, and carrying out the temperature rise of the 
location of this optical spot to it It is optical recording equipment which forms the record mark 
corresponding to record data in the above-mentioned optical recording medium. Optical 
recording equipment characterized by having a light beam scan means to synchronize with the 
above-mentioned record data or a record clock only the one direction scan to which the above- 
mentioned optical spot is made to follow the migration direction and passing speed of the above- 
mentioned optical recording medium, and is moved from the above-mentioned exposure starting 
position, and to perform it. 

[Claim 2] By irradiating a light beam, forming an optical spot in the optical recording medium 
which moves in an exposure starting position, and carrying out the temperature rise of the 
location of this optical spot to it It is optical recording equipment which forms the record mark 
corresponding to record data in the above-mentioned optical recording medium. Only the one 
direction scan to which the above-mentioned optical spot is made to follow the migration 
direction and passing speed of the above-mentioned optical recording medium, and is moved 
from the above-mentioned exposure starting position It has the light beam scan means 
performed by making it synchronize with the above-mentioned record data or a record clock. 
The above-mentioned light beam scan means Optical recording equipment characterized by 
having a 1st scan means to scan the above-mentioned light beam, and a 2nd scan means to 
scan the light beam scanned by this 1st scan means in the same direction, and to make the 
above-mentioned optical recording medium reach. 

[Claim 3] Irradiate a light beam and an optical spot is formed in the optical recording medium 
with which the record mark was formed and which moves in an exposure starting position. It is 
photo-regenerating equipment which acquires a read-out signal based on the reflected light and 
the playback clock from this optical spot, and forms playback data. Photo-regenerating 
equipment characterized by having a light beam scan means to synchronize with the above- 
mentioned playback clock only the one direction scan to which the above-mentioned optical spot 
is made to follow the migration direction and passing speed of the above-mentioned optical 
recording medium, and is moved from the above-mentioned exposure starting position, and to 
perform it. 

[Claim 4] Irradiate a light beam and an optical spot is formed in the optical recording medium 
with which the record mark was formed and which moves in an exposure starting position. It is 
photo-regenerating equipment which acquires a read-out signal based on the reflected light and 
the playback clock from this optical spot, and forms playback data. Only the one direction scan 
to which the above-mentioned optical spot is made to follow the migration direction and passing 
speed of the above-mentioned optical recording medium, and is moved from the above- 
mentioned exposure starting position It has the light beam scan means performed by making it 
synchronize with the above-mentioned playback clock. The above-mentioned light beam scan 
means Photo-regenerating equipment characterized by having a 1st scan means to scan the 
above-mentioned light beam, and a 2nd scan means to scan the light beam scanned by this 1st 
scan means in the same direction, and to make an optical recording medium reach. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated.^ 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to optical recording equipment and photo- 
regenerating equipments, such as an optical disk unit, optical card equipment, and an optical tape 
unit. 
[0002] 

[Description of the Prior Art] Conventional optical recording equipment has the configuration 
shown in the following conventional example 1 thru/or the following conventional example 7. That 
is, the number of the unit light pulses which carry out outgoing radiation from the light source is 
made to correspond to record data, and the configuration which the configuration which records 
the record mark of the die length proportional to the number is indicated (conventional example 
1), enlarges the standup part of a light pulse at JP,61-144735,A, and records the width of face of 
a record mark on homogeneity is indicated by JP,58-182134,A (conventional example 2). 
[0003] Moreover, the configuration which shortens the die length of the unit pulse in falling to 
the die length of the unit pulse in the standup of a light pulse, and makes magnitude of a record 
mark homogeneity is indicated by JP,1-253828,A (the conventional example 3), and the 
configuration which lengthens spacing of the unit pulse in falling to spacing of the unit pulse in 
the standup of a light pulse, and makes magnitude of a record mark homogeneity is indicated by 
JP,64-46231,A (the conventional example 4). 

[0004] Moreover, the configuration which the configuration which various the die length of the 
unit pulse in the standup of a light pulse, die length of a unit pulse [ in / to spacing / falling ] f 
and spacing are changed, and makes magnitude of a record mark homogeneity is indicated 
(conventional example 5), performs the same record as the conventional example 5 to JP f 3- 
185628,A in a light-modulation over write, and makes magnitude of a record mark homogeneity is 
indicated by JP,3-35425,A (conventional example 6). 

[0005] Thus, each conventional optical recording equipment adjusts the magnitude of a record 
pulse, die length, and timing in order to record the record mark of uniform magnitude. 
[0006] On the other hand, conventional photo-regenerating equipment has the configuration 
shown in the following conventional example 7. That is, the configuration which scans a light 
beam in the same direction as a truck, and takes a reproductive synchronization is indicated by 
JP,63-56612,B by driving a galvanomirror. And by controlling the scan speed of a light beam to 
follow the linear velocity of the optical disk currently changed with revolution unevenness or 
eccentricity, relative velocity of the beam spot and a record mark is fixed, and linear-velocity 
unevenness is controlled (conventional example 7). 

[0007] Moreover, an optical recording regenerative apparatus is indicated, and instead of rotating 
a record medium, this optical recording regenerative apparatus fixes a record medium, by the 
polygon mirror, it performs tracking, makes JP,60-229276,A move a light beam to the location of 
the arbitration of a record medium, and carries out record playback of the information at it 
(conventional example 8). furthermore, a light beam scanner usable to optical recording 
equipment or photo-regenerating equipment — a precision optical meeting magazine — it is 
indicated in 56/10/1990p13-16 (conventional example 9). 
[0008] 
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[Problem(s) to be Solved by the Invention] However, with the configuration of the conventional 
example one to 6-8, it has the problem that the configuration of a record mark tends to become 
an ununiformity. Namely, as shown in drawing 25 , in any [ of the conventional example one to 6- 
8 ] case, the optical spot 82 and the record medium are moving in the x directions relatively with 
a certain linear velocity. Therefore, the flash of record becomes what has big are recording of 
heat, so that the record mark 81 will be recorded in order at the head of drawing 25 (a) f the core 
of drawing 25 (b), and the rear of drawing 25 (c) and it progresses to drawing 25 (c) from drawing 
25 (a) (like the back of the record mark 81). By this, moreover, the temperature distribution at 
the time of record are breadth and the thing which is easy to form into an un-object before and 
after the record mark 81 in a head and the rear, as shown in drawing 26 , and the record mark 81 
is the threshold temperature Tsh. Corresponding to the exceeded temperature distribution, it will 
have a tear type configuration. 

[0009] Moreover, with the configuration of the conventional example 7-8, it has the problem that 
the dependability of playback data falls. That is, as shown in drawing 27 , the optical spot 82 and 
the record medium are moving with a certain linear velocity relatively like [ in any / of the 
conventional example 7-8 / case ] the case of record. Therefore, as for a reproductive flash, the 
optical spot 82 will move in the record mark 81 top in order at the head of drawing 27 (a), the 
core of drawing 27 (b), and the rear of drawing 27 (c), as shown in drawing 28 f while progressing 
to drawing 27 (c) from drawing 27 (a), read-out signal g f of the record mark 81 will change 
gradually, and a wave will become blunt. By this, as for playback data, dependability will fall by 
lowering of S/N (signal object noise ratio) of read-out signal g\ 

[0010] Furthermore, as shown in drawing 26 . the head of the optical spot 82 and the part at the 
rear have low temperature compared with a core at the time of record of the record mark 81, 
and it is the threshold temperature Tsh of flux reversal. It is near temperature, and flux reversal 
becomes not clear and has an irregular profile. Therefore, since S/N is a low field, the head of 
the optical spot 82 and the part at the rear also have the problem that the dependability of 
playback data falls, when this field is reproduced by the optical spot core. 

[001 1] Then, the optical recording equipment and photo-regenerating equipment which carry out 
record playback are indicated by JP,2-263333,A, decreasing the relative velocity of the optical 
spot 82 and a record medium by vibrating the optical spot 82 in the direction of a truck, and 
according to this equipment, it is possible to solve an above-mentioned problem. 
[0012] However, in the case of this equipment, in order to vibrate the optical spot 82, the optical 
spot 82 serves as both-way migration, and the scan of the light beam of the return trip which 
does not contribute to record and playback will be required. Therefore, even if the optical spot 
82 follows the record mark 81 in an outward trip, in order to require the scan time of an outward 
trip, and the scan time of the same return trip, it has the problem that it is difficult to make a 
record medium follow a high speed at the optical spot 82. Furthermore, since it is necessary to 
make it zero and to accelerate to hard flow once it slows down a scan speed just before [ from a 
return trip / a return trip or the outward trip from an outward trip / changing ] changing, it has 
the problem that it is difficult to always hold a fixed scan speed. 

[0013] Therefore, it aims at offering the optical recording equipment and photo-regenerating 

equipment which can solve the above-mentioned problem in this invention. 

[0014] 

[Means for Solving the Problem] The optical recording equipment of invention of claim 1 forms 
the record mark corresponding to record data in the above-mentioned optical recording medium 
by irradiating a light beam, forming an optical spot in the optical recording medium which moves 
in an exposure starting position, and carrying out the temperature rise of the location of this 
optical spot to it, in order to solve the above-mentioned technical problem. And it is 
characterized by having a light beam scan means to synchronize with the above-mentioned 
record data or a record clock only the one direction scan to which the above-mentioned optical 
spot is made to follow the migration direction and passing speed of the above-mentioned optical 
recording medium, and is moved from the above-mentioned exposure starting position, and to 
perform it. 

[0015] Moreover, the optical recording equipment of invention of claim 2 forms the record mark 
corresponding to record data in the above-mentioned optical recording medium by irradiating a 
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light beam, forming an optical spot in an exposure starting position, and carrying out the 
temperature rise of the location of this optical spot, in order to solve the above-mentioned 
technical problem. Only and the one direction scan to which the above-mentioned optical spot is 
made to follow the migration direction and passing speed of the above-mentioned optical 
recording medium, and is moved from the above-mentioned exposure starting position It has the 
light beam scan means performed by making it synchronize with the above-mentioned record 
data or a record clock. This light beam scan means It is characterized by having a 1st scan 
means to scan the above-mentioned light beam, and a 2nd scan means to scan the light beam 
scanned by this 1st scan means in the same direction, and to make an optical recording medium 
reach. 

[001 6] In order to solve the above-mentioned technical problem, the photo-regenerating 
equipment of invention of claim 3 irradiates a light beam, forms an optical spot in an exposure 
starting position, acquires a read-out signal to the optical recording medium with which the 
record mark was formed and which moves based on the reflected light and the playback clock 
from this optical spot, and forms playback data in it And it is characterized by having a light 
beam scan means to synchronize with the above-mentioned playback clock only the one 
direction scan to which the above-mentioned optical spot is made to follow the migration 
direction and passing speed of the above-mentioned optical recording medium, and is moved 
from the above-mentioned exposure starting position, and to perform it 
[0017] In order to solve the above-mentioned technical problem, the photo-regenerating 
equipment of invention of claim 4 irradiates a light beam, forms an optical spot in an exposure 
starting position, acquires a read-out signal to the optical recording medium with which the 
record mark was formed and which moves based on the reflected light and the playback clock 
from this optical spot, and forms playback data in it Only and the one direction scan to which 
the above-mentioned optical spot is made to follow the migration direction and passing speed of 
the above-mentioned optical recording medium, and is moved from the above-mentioned 
exposure starting position It has the light beam scan means performed by making it synchronize 
with the above-mentioned playback clock. This light beam scan means It is characterized by 
having a 1 st scan means to scan the above-mentioned light beam, and a 2nd scan means to 
scan the light beam scanned by this 1st scan means in the same direction, and to make an 
optical recording medium reach. 
[0018] 

[Function] In order according to the configuration of claim .1 for a light beam scan means to 
synchronize with record data or a record clock only the one direction scan to which an optical 
spot is made to follow the migration direction and passing speed of an optical recording medium, 
and is moved from an exposure starting position and to make it perform, the optical spot formed 
of the exposure of a light beam will move to a high speed that it is also at a fixed rate. Therefore, 
an optical spot will always exist in the same part (part used as a record mark) of an optical 
recording medium within the period which synchronizes with record data or a record clock. In 
order that the temperature distribution the front and behind a part used as a record mark may 
become uniform by this and this whole part may carry out temperature up, it is possible to form 
the record mark of a configuration uniform forward and backward. 

[0019] Moreover, in order according to the configuration of claim 3 for a light beam scan means 
to synchronize with a playback clock only the one direction scan to which an optical spot is 
made to follow the migration direction and passing speed of an optical recording medium, and is 
moved from an exposure starting position and to make it perform, the optical spot formed of the 
exposure of a light beam will move to a high speed that it is also at a fixed rate. Therefore, it is 
possible to follow and move an optical spot to the core of the specific record mark of an optical 
recording medium within the period which synchronizes with a playback clock. The wave-like 
standup and wave-like falling of a read-out signal which are acquired based on the reflected light 
from an optical spot are made steep by this, it is possible to raise a S/N ratio (signal object 
noise ratio), and it possible to raise the dependability of the playback data formed using this 
read-out signal as a result Furthermore, since it is possible to follow and move an optical spot 
to the core of a record mark, even when the flux reversal of a record mark is not clear, it is 
possible to remove the noise from the head of a record mark, or the part at the rear. 
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[0020] Moreover, since according to the configuration of claim 2 and claim 4 this light beam was 
further scanned in the same direction by the 2nd scan means after a light beam is scanned by 
the 1st scan means, the scan speed was increasing rather than the case where it scans with a 
singular scan means. Therefore, it is possible for the optical spot by which a light beam is formed 
in an optical recording medium by reaching to raise the dependability of playback data while it is 
possible to follow and move to the passing speed of an optical recording medium, and to make 
the record mark of a configuration uniform forward and backward form at the time of record, 
even when the passing speed of an optical recording medium is [ even if ] very big. 
[0021] 
[Example] 

[Example 1] It will be as follows if one example of this invention is explained based on drawing 1 
thru/or drawing 5 . 

[0022] The optical recording equipment concerning this example is carried in optical-magnetic 
disc equipment. This optical recording equipment has the record data generating circuit 3 which 
outputs the record data a as shown in drawing 1 , and the record data generating circuit 3 is 
connected to the laser actuation circuit 4 of the light beam outgoing radiation section 1, and the 
motorised circuit 5 of light beam scan section 2a (light beam scan means). The light beam 
outgoing radiation section 1 has the semiconductor laser 6 connected to the above-mentioned 
laser actuation circuit 4 and this above-mentioned laser actuation circuit 4, and the laser 
actuation circuit 4 makes the outgoing radiation of the light beam d which is a record light pulse 
corresponding to the record data a carry out in the polygon mirror 8 direction from 
semiconductor laser 6 by outputting the actuation current b. 

[0023] The above-mentioned polygon mirror 8 is formed in light beam scan section 2a, and is 
rotated by the motor 7. The above-mentioned motorised circuit 5 is connected to this motor 7, 
and the motorised circuit 5 controls the rotational speed of the polygon mirror 8 through a motor 
7 to synchronize with the timing into which the record data a are inputted. The polygon mirror 8 
rotated by the above-mentioned motor 7 reflects light beam d irradiated from the above- 
mentioned semiconductor laser 6 in the magneto-optic-disk 10 (optical recording medium) 
direction, and is the optical spot ds to a magneto-optic disk 10. It is made to form. And by being 
controlled so that rotational speed synchronizes with the input timing of the record data a, it 
sets within the period which synchronizes with the record data a used as a write-in 
predetermined period, and this polygon mirror 8 to rotate is the optical spot ds of light beam d. 
The linear velocity of a magneto-optic disk 10 is made to follow from an exposure starting 
position, and only the one direction scan which moves at the same rate as linear velocity is 
repeated, and is made to perform. 

[0024] In addition, light beam d irradiates a magneto-optic disk 10, making it condense with the 
objective lens which is not illustrated. Moreover, since it is the magneto-optic disk 10 which an 
optical recording medium rotates, the one direction scan in this example is the optical spot ds to 
the linear velocity of a magneto-optic disk 10. Although it is made to follow and is made to move 
It is made to move at the migration direction, the same above-mentioned direction as passing 
speed, and the same above-mentioned rate by not being limited to this and making the migration 
direction and passing speed according to an optical recording medium, such as an optical card 
and an optical tape, follow. Furthermore, optical spot ds Although it is desirable that it is zero as 
for the relative velocity of passing speed and the passing speed of a magneto-optic disk 1 0, it 
may produce the difference slightly. 

[0025] Actuation of optical recording equipment is explained in the above-mentioned 
configuration. 

[0026] When the record data a are outputted from the record data generating circuit 3, this 
record data a will be supplied to the laser actuation circuit 4 and the motorised circuit 5, and the 
laser actuation circuit 4 makes the outgoing radiation of the light beam d according to the record 
data a carried out in the polygon mirror 8 direction from semiconductor laser 6. 
[0027] The above-mentioned light beam d will be reflected in the magneto-optic-disk 10 
direction from the polygon mirror 8. Under the present circumstances, the polygon mirror 8 
makes whenever [ angle-of-reflection / of light beam d ] changed in connection with rotating 
from (a) to (c), as the roll control is carried out by the motorised circuit 5 through the motor 7 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/08/05 



5/14 ^— v 



so that the polygon mirror 8 may synchronize with the record data a, and shown in (a) -(b) - (c) 
of drawing 2 . Therefore, optical spot ds of light beam d which reached the magneto-optic disk 
10 The linear velocity of a magneto-optic disk 10 will be followed from an exposure starting 
position, and it will move at the same rate as this linear velocity. 

[0028] Thereby, as shown in drawing 3 (a) -(b) - (c) t it is the optical spot ds. The same part H of 
a magneto-optic disk 10 will always be irradiated within the period which synchronizes with the 
record data a, and temperature distribution as shown in a magneto-optic disk 10 at a continuous 
line T are made generated as shown in drawing 4 . In addition, broken-line T is temperature 
distribution produced by the conventional record approach. 

[0029] Thus, the optical recording equipment of this example is the optical spot ds. The linear 
velocity of a magneto-optic disk 10 is made to follow, and it scans, and is the optical spot ds. 
Passing speed and linear velocity of a magneto-optic disk 10 are made the same. Thereby, when 
optical recording equipment is enabled to use the power of light beam d efficiently and it carries 
out high density record especially using light beam d of short wavelength, it is possible to make 
improvement in a utilization ratio remarkable. 

[0030] Furthermore, the temperature distribution the front and behind a part used as record 
mark 10a are made into homogeneity, temperature up of the above-mentioned whole part is 
carried out intensively, and this optical recording equipment is the threshold temperature Tsh. In 
order to make it exceed, it is possible to make record mark 10a of a configuration uniform 
forward and backward form. And photo-regenerating equipment is equipped with the magneto- 
optic disk 10 in which record mark 10a was formed by this optical recording equipment, it will be 
used as a magneto-optic disk 1 0 for playback, or it will be used for reproduction quality. 
[0031] In addition, in this example, although the so-called example of application of the light 
modulation method which modulates the reinforcement of a light beam according to record data 
is explained, it is not limited to this, and even if it applies the reinforcement of an external 
magnetic field to the field modulation technique modulated to record data, the same 
effectiveness can be acquired. 

[0032] Moreover, although the scan of light beam d in this example is performed under the mark 
position recording method which forms isolated record mark 10a, it is not limited to this method, 
for example, can be performed also under a mark edge recording method. 
[0033] Below, the optical recording equipment which carries out the one direction scan of the 
light beam d under a mark edge recording method is explained. This optical recording equipment 
has the record clock generation machine 1 1 which outputs the record clock e as shown in 
drawing 1 , and the record clock generation machine 1 1 is connected to the record data 
generating circuit 3 and the motorised circuit 5. And it makes a motor 7 drive while the above- 
mentioned record clock generation machine 1 1 outputs the record clock e to the record data 
generating circuit 3 and the motorised circuit 5, is synchronized with this record clock e and 
makes the record data a output. In addition, a motor 7 is driven synchronizing with the record 
data a. 

[0034] The polygon mirror 8 which is rotated by the motor 7 according to the above-mentioned 
configuration is the optical spot ds, as shown in drawing 5 . The step distance S is made moved 

to P (n), and P (n+1) P (n+m) as a unit. In addition, since the revolution of the polygon mirror 

8 synchronizes with the record clock e, the step distance S is equivalent to step S f of the record 
clock e. And if strong light beam d is made to irradiate a magneto-optic disk 10 when the record 
data a are "1", for example, it will set within the period which synchronizes with the record clock 
e. An exposure starting position to optical spot ds In order to follow and move to the linear 
velocity of a magneto-optic disk 10, As only the irradiated specific part will carry out 
temperature up and a continuous line T shows, when the temperature distribution of the front of 
a part and the back which show "1" become homogeneity, record mark 10a of a configuration 
uniform forward and backward will be formed. In addition, broken-line T is temperature 
distribution produced by the conventional record approach. 

[0035] [Example 2] It will be as follows if other examples of this invention are explained based on 
drawing 6 thru/or drawing 8 . In addition, the same sign is appended to the same member as an 
example 1 , and the explanation is omitted. 

[0036] The optical recording equipment concerning this example has 2d (light beam scan means) 
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of light beam scan sections. 2d of this light beam scan section has the switch control circuit 1 6 
connected to the record data generating circuit 3 f and the solid state switch circuit 17 
connected to this switch control circuit 16 and the laser actuation circuit 4. The above- 
mentioned solid state switch circuit 17 has 1st input terminal 17a, and the 1st - the 3rd output 
terminal 17b-17d, and changes a 1st input terminal 17a ( and output terminal [the 1st - the 3rd 
output terminal 1 7b-1 7d ] connection condition with a change signal. Moreover, the switch 
control circuit 16 is synchronized with the timing into which the record data a are inputted, and 
outputs a change signal to the solid state switch circuit 17. In addition, since the solid state 
switch circuit 17 has the 1st - the 3rd output terminal 1 7b-17c, the change signal of this 
example is set up so that it may synchronize with the record data a every three pulses of a 
change signal. 

[0037] The actuation current b is inputted into 1st input terminal 17a of the above-mentioned 
solid state switch circuit 17 from the above-mentioned laser actuation circuit 4. On the other 
hand, the 1st of the solid state switch circuit 17 - the 3rd output terminal 17b-17c are 
connected to semiconductor laser 6a, 6b, and 6c, respectively, and semiconductor laser 6a, 6b, 
and 6c carry out outgoing radiation of the light beam d in the magneto-optic-disk 10 direction by 
inputting the actuation current b through the solid state switch circuit 17. In addition, in the case 
of this example, the exposure location of light beam d by which outgoing radiation was carried 
out consists of semiconductor laser 6a located in the maximum upstream of the hand of cut of a 
magneto-optic disk 10 with the exposure starting position. 

[0038] Actuation of optical recording equipment is explained in the above-mentioned 
configuration. 

[0039] When the record data a outputted from the record data generating circuit 3 are supplied 
to the laser actuation circuit 4 and the motorised circuit 5, while the laser actuation circuit 4 will 
output the actuation current b according to the record data a to the solid-state-switch circuit 
17, a change signal will be outputted to a solid-state-switch circuit 17 so that the switch control 
circuit 16 may synchronize with the input timing of the record data a every three pulses of a 
change signal. 

[0040] The solid state switch circuit 1 7 where the above-mentioned actuation current b and an 
above-mentioned change signal are inputted will change a 1st input terminal 17a, and output 
terminal [ the 1st - the 3rd output terminal 1 7b— 1 7d ] connection condition according to a 
change signal, and the actuation current b will be supplied to semiconductor laser 6a, 6b, and 6c 
in order from the 1 st - the 3rd output terminal 1 7b-1 7c. And semiconductor laser 6a, 6b f and 6c 
will carry out outgoing radiation of the light beams d1-d3 which are record light pulses to order. 
[0041] The above-mentioned light beams d1-d3 will reach a magneto-optic disk 10, being 
condensed with the objective lens which is not illustrated. Under the present circumstances, 
light beams d1-d3 are outputted sequentially from each semiconductor laser 6a, 6b, and6c 
synchronizing with the input timing of a change signal, and the time interval by which outgoing 
radiation of each light beams d1-d3 is carried out to order is set up identically to the time 
amount to which the specific record part of a magneto-optic disk 10 crosses each 
semiconductor laser 6a, 6b, and 6c. 

[0042] Thereby, light beams d1-d3 will form the optical spots ds1-ds3 one by one, and make 
temperature distribution as shown in a magneto-optic disk 10 at a continuous line T generated 
as these optical spots ds1-ds3 are shown in drawing 8 so that the same part H of the magneto- 
optic disk 10 which moves in the x directions may be irradiated as shown in drawing 7 (a) -(b) - 
(c). In addition, broken-line T is temperature distribution produced by the conventional record 
approach. 

[0043] Thus, by changing the output of semiconductor laser 6a f 6b ? and 6c one by one, the 
optical recording equipment of this example makes the optical spots ds1-ds3 follow the linear 
velocity of a magneto-optic disk 10, forms them, and performs the one direction scan which 
makes the same passing speed of the optical spots ds1-ds3, and linear velocity of a magneto- 
optic disk 10. Thereby, the temperature distribution of the front and back become uniform, 
temperature up of the whole record mark 10a is carried out intensively, and record mark 10a is 
the threshold temperature Tsh. In order to exceed, it will be formed that it is also at a 
configuration uniform forward and backward. 
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[0044] In addition, in this example, although three semiconductor laser 6a, 6b, and 6c are used, in 
order to raise the S/N ratio of the read-out signal g, it is desirable to use further much 
semiconductor laser 6a, 6b, and 6c. 

[0045] [Example 3] It will be as follows if other examples of this invention are explained based on 
drawing 9 thru/or drawing 13 . 

[0046] The photo-regenerating equipment concerning this example is carried in optical-magnetic 
disc equipment as well as [ for example, ] the optical recording equipment of an example 1. This 
photo-regenerating equipment has the light beam outgoing radiation section 21 which outputs 
light beam d, as shown in drawing 9 . The light beam outgoing radiation section 21 has the laser 
actuation circuit 24 and semiconductor laser 26, and the laser actuation circuit 24 makes the 
outgoing radiation of the light beam d carry out in the polygon mirror 28 direction from the 
semiconductor laser 26 of the light beam outgoing radiation section 21. 
[0047] The deflection child 50 and the beam splitter 32 are formed in the polygon mirror 28 
direction of the above-mentioned semiconductor laser 26. This beam splitter 32 reflects the 
reflected light i from the polygon mirror 28 in the photodetector 29 direction of the playback 
section 31 through an analyzer 51 while making light beam d by which outgoing radiation was 
carried out from semiconductor laser 26 penetrate in the polygon mirror 28 direction. And a 
photodetector 29 outputs the reflected light i to a regenerative circuit 30 as a read-out signal g, 
and a regenerative circuit 30 forms the playback data h based on the read-out signal g. A 
regenerative circuit 30 is a circuit using the amplitude detection method or peak detection 
method generally learned well, for example, it changes the read-out signal g into the binary-ized 
signal of high level or a low level, is synchronized with the playback clock f, and outputs the 
playback data h. 

[0048] Moreover, photo-regenerating equipment has the playback clock generation circuit 23 
which outputs the playback clock f, and this playback clock generation circuit 23 is connected to 
the motorised circuit 25 of light beam scan section 22a (light beam scan means). This light beam 
scan section 22a has the above-mentioned others and polygon mirror 28 and a motor 27, and 
the motorised circuit 25 is synchronized with the timing into which the playback clock f is 
inputted, and controls the rotational speed of the polygon mirror 28 through a motor 27. 
[ circuit / 25 / motorised ] 

[0049] It reflects in the magneto-optic-disk 10 direction, and the polygon mirror 28 rotated by 
the above-mentioned motor 27 scans light beam d irradiated through the beam splitter 32 from 
the above-mentioned semiconductor laser 26. and the inside of the period which synchronizes 
with the playback clock f with which predetermined carries out reading appearance of this 
polygon mirror 28 to rotate by controlling rotational speed, and it serves as a period — setting - 
- optical spot ds of light beam d The linear velocity of a magneto-optic disk 10 is made to follow 
from an exposure starting position, and only the one direction scan which moves at the same 
rate as linear velocity is repeated, and is made to perform. 

[0050] Actuation of photo-regenerating equipment is explained in the above-mentioned 
configuration. 

[0051] When the playback clock f outputted from the playback clock generation circuit 23 is 
supplied to the motorised circuit 25, the polygon mirror 28 will be rotated synchronizing with the 
input timing of the playback clock f to the motorised circuit 25. Then, when the laser actuation 
circuit 24 outputs the actuation current b, semiconductor laser 26 will carry out outgoing 
radiation of the light beam d in the polygon mirror 28 direction through the deflection child 50. 
[0052] The above-mentioned light beam d will penetrate a beam splitter 32, will reach the 
polygon mirror 28, and will be reflected in the magneto-optic-disk 10 direction by the polygon 
mirror 28. Therefore, as shown in (a) -(b) - (c) of drawing 1 0 , light beam d optical spot ds of 
light beam d which whenever [ angle-of-reflection ] will be changed in connection with the 
polygon mirror 28 rotating, and reached the magneto-optic disk 10 Drawing 1 1 (a) - (b) As shown 
in - (c), the linear velocity of a magneto-optic disk 10 will be followed from an exposure starting 
position, and it will move at the same rate as this linear velocity. And it is the optical spot ds by 
performing location amendment so that the core of the optical spot ds may be located in the 
core of record mark 10a. It will follow and move to the core of specific record mark 10a of a 
magneto-optic disk 10 within the period which synchronizes with the playback clock f. 
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[0053] It will reflect in the polygon mirror 28 direction as the reflected light i, and light beam d 
which reached record mark 10a will reach a photodetector 29 through a beam splitter 32 and an 
analyzer 51 further from the polygon mirror 28, as shown in drawing 9 . Then, the reflected light i 
which reached the photodetector 29 will be outputted to a regenerative circuit 30 as a read-out 
signal g, and will be used for formation of the playback data h based on a regenerative circuit 30. 
[0054] Thus, it sets within the period which synchronizes with the playback clock f by the scan 
of light beam d by the polygon mirror 28 by which a roll control is carried out synchronizing with 
the playback clock f, and the photo-regenerating equipment of this example is the optical spot 
ds. It is possible to make it follow and move to the core of specific record mark 1 0a of a 
magneto-optic disk 10. this show photo-regenerating equipment to drawing 12 — as — the 
above-mentioned optical spot ds from — the wave-like standup and wave-like falling of the 
read-out signal g which detect the reflected light i and be acquire be make steep , it be possible 
to raise a S/N ratio ( signal object noise ratio ) , and it possible to raise the dependability of the 
playback data h formed use this read-out signal g as a result . 

[0055] Furthermore, the photo-regenerating equipment of this example is the optical spot ds. 
Since it is possible to make it follow and move to the core of record mark 1 0a, even when the 
flux reversal of record mark 10a is not clear, it is possible to remove the noise from the head of 
record mark 10a, or the part at the rear. 

[0056] In addition, although the scan of light beam d in this example is performed under the mark 
position recording method which forms isolated record mark 10a, it is not limited to this method, 
for example, can be performed also under a mark edge recording method. 

[0057] That is, the polygon mirror 28 rotated by the motor 27 is the optical spot ds, as shown in 

drawing 1 3 . The step distance S is made moved to P (n), and P (n+1) P (n+m) as a unit. 

Under the present circumstances, since the revolution of the polygon mirror 8 synchronizes with 
the playback clock f, the step distance S is equivalent to step S' of the playback clock f. 
Therefore, it becomes possible to make light beam d irradiate the core of specific record mark 
10a within the period which synchronizes with the playback clock f, and it is possible to acquire 
the operation effectiveness equivalent to the case where record mark 10a recorded by the 
above-mentioned mark position recording method is read. 

[0058] [Example 4] It will be as follows if other examples of this invention are explained based on 
drawing 14 . 

[0059] The photo-regenerating equipment concerning this example has the same configuration 
as an example 3 except for the configuration of the light beam scan section of an example 3. 22d 
(light beam scan means) of light beam scan sections of this example has the hologram disk 36 
which makes light beam d condense on a magneto-optic disk 10, as shown in drawing 14 . 
[0060] The motor 27 is formed in the center of rotation of the above-mentioned hologram disk 
36, and the motorised circuit 25 is connected to this motor 27. And the motorised circuit 25 
makes the transparency include angle of light beam d change by making it synchronize with the 
timing into which the playback clock f is inputted, and rotating the hologram disk 36 in the 
direction of an arrow mark. 

[0061] Thereby, photo-regenerating equipment is the optical spot ds on the magneto-optic disk 
10 formed of the exposure of light beam d. By repeating the one direction scan which makes the 
same passing speed and linear velocity of a magneto-optic disk 10 from an exposure starting 
position, and performing it It becomes possible to make the core of specific record mark 10a 
irradiate light beam d within the period which synchronizes with the playback clock f, and it is 
possible to acquire the operation effectiveness equivalent to an example 3. 
[0062] In addition, although this example showed the photo-regenerating equipment which used 
the hologram disk 36, the same effectiveness can be acquired if the above-mentioned hologram 
disk 36 is used for the light beam scan section of optical recording equipment. 
[0063] [Example 5] It will be as follows if other examples of this invention are explained based on 
drawing 1 5 thru/or drawing 1 7 . In addition, the same sign is appended to the same member as 
an example 3, and the explanation is omitted. 

[0064] The photo-regenerating equipment concerning this example has light beam scan section 
22e (light beam scan means), as shown in drawing 15 . This light beam scan section 22e has the 
switch control circuit 38 connected to the playback clock circuit 23, and the solid state switch 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



2004/08/05 



9/14 ^— v 



circuit 37 connected to this switch control circuit 38 and the laser actuation circuit 24. 
[0065] The above-mentioned switch control circuit 38 is synchronized with the timing into which 
the playback clock f is inputted, and outputs a change signal to the solid state switch circuit 37. 
In addition, the above-mentioned change signal is set up so that it may synchronize with the 
record data a every three pulses of a change signal. Moreover, the solid state switch circuit 37 
has 1st input terminal 37a, and the 1st - the 3rd output terminal 37b-37d, and changes a 1st 
input terminal 37a, and output terminal [ the 1st - the 3rd output terminal 37b-37d ] connection 
condition with a change signal. 

[0066] The actuation current b is inputted into 1st input terminal 37a of the above-mentioned 
solid state switch circuit 37 from the above-mentioned laser actuation circuit 24. On the other 
hand, the 1st of the solid state switch circuit 37 - the 3rd output terminal 37b-37d are 
connected to semiconductor laser 26a, 26b, and 26c, respectively, and semiconductor laser 26a, 
26b, and 26c carry out outgoing radiation of the light beams d1-d3 to a magneto-optic disk 10 in 
a direction by inputting the actuation current b through the solid state switch circuit 37. 
[0067] The beam splitter 32 is formed between above-mentioned semiconductor laser 26a, 26b 
and 26c, and a magneto-optic disk 10. This beam splitter 32 reflects the reflected lights i1-i3 
from a magneto-optic disk 10 in the photodetector 29 direction while making the light beams d1- 
d3 by which outgoing radiation was carried out from semiconductor laser 26 penetrate in the 
magneto-optic-disk 10 direction. And a photodetector 29 outputs the reflected light to a 
regenerative circuit 30 as a read-out signal g, and a regenerative circuit 30 forms the playback 
data h based on the read-out signal g. In addition, in the case of this example, the exposure 
location of light beam d by which outgoing radiation was carried out consists of semiconductor 
laser 6a located in the maximum upstream of the hand of cut of a magneto-optic disk 10 with 
the exposure starting position. 

[0068] Actuation of photo-regenerating equipment is explained in the above-mentioned 
configuration. 

[0069] When the actuation current b from the laser actuation circuit 24 is inputted into the solid 
state switch circuit 37, the playback clock f will be supplied to the switch control circuit 38 from 
the playback clock circuit 23, and the switch control circuit 38 will make it synchronize with the 
input timing of the playback clock f, and will output a change signal to the solid state switch 
circuit 37. 

[0070] The solid state switch circuit 37 where the above-mentioned actuation current b and an 
above-mentioned change signal are inputted will change a 1st input terminal 37a, and output 
terminal [ the 1st - the 3rd output terminal 37b-37d ] connection condition according to a 
change signal, and the actuation current b will be supplied to semiconductor laser 26a, 26b, and 
26c in order from the 1st - the 3rd output terminal 37b~37d. And semiconductor laser 26a, 26b, 
and 26c will output light beams d1-d3 in order. 

[0071] The above-mentioned light beams d1-d3 will penetrate a beam splitter 32, and will reach 
a magneto-optic disk 10. Under the present circumstances, synchronizing with the input timing 
of a change signal, outgoing radiation of the light beams d1-d3 is carried out to order from each 
semiconductor laser 26a, 26b, and26c, and the time interval to which outgoing radiation of each 
light beams d1-d3 is carried out is set as the time amount to which record mark 10a of a 
magneto-optic disk 1 0 crosses each semiconductor laser 26a, 26b, and 26c. 
[0072] By this, as shown in drawing 16 (a) -(b) - (c), light beams d1-d3 The optical spots ds1- 
ds3 will be formed one by one so that the same part of the magneto-optic disk 10 which moves 
in the x directions may be irradiated. These optical spots ds1-ds3 It will be formed in the core of 
specific record mark 10a of a magneto-optic disk 10 within the period which synchronizes with 
the playback clock f. 

[0073] It will be reflected in the beam splitter 32 direction as the reflected lights iH3, and the 
light beams d1-d3 which reached record mark 10a will be further reflected in the photodetector 
29 direction from a beam splitter 32, as shown in drawing 15 . And the reflected lights iH3 
which reached the photodetector 29 will be outputted to a regenerative circuit 30 as a read-out 
signal g, and will be used for formation of the playback data h based on a regenerative circuit 30. 
[0074] thus , the photo-regenerating equipment of this example be show in dray^ing _1_7 — as — 
the above-mentioned optical spot ds from — the wave-like standup and wave-like falling of the 
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read-out signal g which detect the reflected light and be acquire be make steep , it be possible 
to raise a S/N ratio ( signal object noise ratio ) , and it possible to raise the dependability of the 
playback data h formed use this read-out signal g as a result . 

[0075] Furthermore, the photo-regenerating equipment of this example is the optical spot ds. 
Since it is possible to make it follow and move to the core of record mark 10a, even when the 
flux reversal of record mark 10a is not clear, it is possible to remove the noise from the head of 
record mark 10a ? or the part at the rear. 

[0076] In addition, in this example, although three semiconductor laser 26a, 26b ( and 26c are 
used, in order to raise the S/N ratio of the read-out signal g, it is desirable to use further much 
semiconductor laser 26a, 26b, and 26c. 

[0077] [Example 6] It will be as follows if other examples of this invention are explained based on 
drawing 1 8 thru/or drawing 23 . In addition, the same sign is appended to the same member as 
an example 1 and an example 3, and the explanation is omitted. 

[0078] The optical recording equipment and photo-regenerating equipment concerning this 
example are carried in optical-magnetic disc equipment as well as [ for example, ] the optical 
recording equipment of an example 1, and the photo-regenerating equipment of an example 3. 
[0079] This optical recording equipment and photo-regenerating equipment have light beam scan 
section 42a (light beam scan means) equipped with 1st polygon mirror 48a (the 1st scan means) 
and 2nd polygon mirror 48b (the 2nd scan means), as shown in drawing 18 . 

[0080] The above-mentioned 1st polygon mirror 48a and 2nd polygon mirror 48b are arranged so 
that it may have the physical relationship to which 2nd polygon mirror 48b is reached, it is 
reflected by 2nd polygon mirror 48b, and light beam d reflected from 1st polygon mirror 48a 
reaches a magneto-optic disk 10. And 1st motor 47a and 2nd motor 47b are prepared in 1st 
polygon mirror 48a and 2nd polygon mirror 48b, and these 1 st and 2nd motor 47a and 47b are 
connected to the motorised circuit 46. And the motorised circuit 46 synchronizes 1st and 2nd 
polygon mirror 48a and 48b with the input timing of the record data a or the playback clock f 
through 1st and 2nd motor 47a and 47b, and carries out a roll control in the direction of an arrow 

mark. . 
[0081] Output terminal 45a of the selecting switch 45 of 2 input 1 output is connected to the 
above-mentioned motorised circuit 46. While the record data a from the record data generating 
circuit 3 are inputted into one input terminal 45b of this selecting switch 45, the playback clock f 
from the playback clock circuit 23 is inputted into one input terminal 45c. And while this 
selecting switch 45 changes one input terminal 45b and output terminal 45a into a connection 
condition and makes the motorised circuit 46 output the record data a at the time of record, it 
changes one input terminal 45c and output terminal 45a into a connection condition, and makes 
the motorised circuit 46 output the playback clock f at the time of playback. In addition, other 
configurations are equivalent to an example 1 and an example 3. 

[0082] In the above-mentioned configuration, actuation of optical recording equipment and 
photo-regenerating equipment is explained. 

[0083] First, when recording, it will change one input terminal 45b and output terminal 45a of a 
selecting switch 45 into a connection condition. Then, while the record data a outputted from the 
record data generating circuit 3 will be supplied to the laser actuation circuit 4, the motorised 
circuit 46 will be supplied through a selecting switch 45. The laser actuation circuit 4 makes the 
outgoing radiation of the light beam d according to the record data a carried out in the direction 
of 1 st polygon mirror 48a from semiconductor laser 6, and light beam d which reached 1 st 
polygon mirror 48a will be scanned, being reflected in the direction of 2nd polygon mirror 48b. 
And light beam d which reached 2nd polygon mirror 48b will be scanned in the same direction, 
being further reflected in the magneto-optic-disk 10 direction. 

[0084] Under the present circumstances, 1st polygon mirror 48a and 2nd polygon mirror 48b are 
rotating by 1st and 2nd motor 47a and 47b driven by the motorised circuit 46. Therefore, light 
beam d reflected from 1st polygon mirror 48a Drawing 1 9 (a) - (b) As shown in - (c), in 
connection with 2nd polygon mirror 48b rotating, whenever [ angle-of-reflection ] will be 
changed further, optical spot ds of light beam d which reached the magneto-optic disk 10 Since 
the scan speed is increasing by 2nd polygon mirror 48b even when the linear velocity of a 
magneto-optic disk 10 is [ even if ] very big, the linear velocity of a magneto-optic disk 10 will 
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be followed, and it will move at the same rate as this linear velocity. 

[0085] Thereby, it is the optical spot ds. Drawing 20 (a) - (b) Even when the linear velocity of a 
magneto-optic disk 10 is [ even if ] very big, the same part H of a magneto-optic disk 10 will 
always be irradiated from an exposure starting position within the period which synchronizes with 
the record clock e, and temperature distribution as shown in a magneto-optic disk 10 at a 
continuous line T are made generated as are shown in - (c), and shown in drawingjgl . In 
addition, broken-line T is temperature distribution produced by the conventional record 
approach. Thereby, the temperature distribution the front and behind a part used as record mark 
10a are made into homogeneity, temperature up of the above-mentioned whole part is carried 
out intensively, and optical recording equipment is the threshold temperature Tsh. In order to 
make it exceed, it is possible to make record mark 10a of a configuration uniform forward and 
backward form. 

[0086] Next, when reproducing, it will change one input terminal 45c and output terminal 45a of a 
selecting switch 45 into a connection condition. Then, the outputted playback clock f will be 
supplied to the motorised circuit 46 through a selecting switch 45 from the playback clock circuit 
23. 

[0087] When the outputted playback clock f is supplied to the motorised circuit 25 through a 
selecting switch 45 from the playback clock generation circuit 23, 1st polygon mirror 48a and 2nd 
polygon mirror 48b will rotate synchronizing with the input timing of the playback clock f to the 
motorised circuit 46. Then, when the laser actuation circuit 4 outputs the actuation current b, 
semiconductor laser 6 will carry out outgoing radiation of the taper beam d for playback in the 
direction of 1 st polygon mirror 48a. 

[0088] The above-mentioned light beam d will penetrate a beam splitter 32, and will reach 1st 
polygon mirror 48a. And after light beam d which reached 1st polygon mirror 48a is scanned 
being reflected in the direction of 2nd polygon mirror 48b, it will be further scanned in the same 
direction, being reflected in the magneto-optic-disk 10 direction from 2nd polygon mirror 48b. 
[0089] Therefore, light beam d is the optical spot ds of light beam d which whenever [ angle-of- 
reflection ] will be changed in connection with 2nd polygon mirror 48b rotating, and reached the 
magneto-optic disk 10 as shown in drawing 1 9 (a) -(b) - (c). Drawing 22 (a) - (b) As shown in - 
(c), the linear velocity of a magneto-optic disk 10 will be followed, and it will move at the same 
rate as this linear velocity. And optical spot ds By performing location amendment so that a core 
may be located in the core of record mark 10a, it is the optical spot ds. It will follow and move to 
the core of specific record mark 10a of a magneto-optic disk 10 from an exposure starting 
position within the period which synchronized with the playback clock f. 
[0090] It will be reflected in the polygon mirror 28 direction as the reflected light i. and light 
beam d which reached record mark 10a will reach a photodetector 29 through a beam splitter 32 
further from the polygon mirror 28, as shown in drawing 18 . The reflected light i which reached 
the photodetector 29 will be outputted to a regenerative circuit 30 as a read-out signal g, and 
will be used for formation of the playback data h based on a regenerative circuit 30. Therefore, 
optical spot ds of light beam d which reached the magneto-optic disk 1 0 Since the scan speed is 
increasing by 2nd polygon mirror 48b even when the linear velocity of a magneto-optic disk 10 is 
[ even if ] very big, the linear velocity of a magneto-optic disk 10 will be followed, and it will 
move at the same rate as this linear velocity. 

[0091] As photo-regenerating equipment is shown in drawing 23 , by this even when the linear 
velocity of a magneto-optic disk 10 is [ even if] very big optical spot ds The wave-like standup 
and wave-like falling of the read-out signal g which detect the reflected light i and are acquired 
are made steep, and it is possible to raise a S/N ratio (signal object noise ratio), from — as a 
result It is possible to raise the dependability of the playback data h formed using this read-out 
signal g. 

[0092] Furthermore, the photo-regenerating equipment of this example is the optical spot ds. 
Since it is possible to make it follow and move to the core of record mark 10a, even when the 
flux reversal of record mark 10a is not clear, it is possible to remove the noise from the head of 
record mark 10a, or the part at the rear. 

[0093] In addition, although it performs under the mark position recording method which forms 
isolated record mark 10a, the scan of light beam d in this example is not limited to this method, 
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like an example 1 and an example 3 ? can be performed also under a mark edge recording method, 
and can acquire the operation effectiveness equivalent to an example 1 and an example 3. 
Furthermore, in this example, although the so-called example of application of the optical 
modulation technique which modulates the reinforcement of a light beam according to record 
data is explained, it is not limited to this, and even if it applies the reinforcement of an external 
magnetic field to the field modulation technique modulated to record data, the same 
effectiveness can be acquired. 

[0094] [Example 7] It will be as follows if other examples of this invention are explained based on 
drawing 24 . 

[0095] The optical recording equipment and photo-regenerating equipment concerning this 
example have the same configuration as an example 6 except for the configuration of the light 
beam scan section of an example 6. Light beam scan section 42b (light beam scan means) of this 
example has light beam scan section 42b equipped with 1st hologram disk 43a and 2nd hologram 
disk 43b which make light beam d condense on a magneto-optic disk 10, as shown in drawing 
24 . 1st hologram disk 43a and 2nd hologram disk 43b have the physical relationship which laps 
mutually in the travelling direction of light beam d by which outgoing radiation was carried out 
from semiconductor laser 6, after they scan light beam d by changing the transparency include 
angle of 2nd hologram disk 43b, they change the transparency include angle of 1st hologram disk 
43a, scan it further in the same direction, and are made to irradiate a magneto-optic disk 10. 
[0096] The above-mentioned 1st hologram disk 43a and 2nd hologram disk 43b are prepared in 
1st motor 47a and 2nd motor 47b pivotable. The motorised circuit 46 which 1st and 2nd 
hologram disk 43a and 43b are synchronized with the input timing of the record data a and the 
playback clock f, and carries out a roll control is connected to these 1st and 2nd motor 
47aand47b, and the selecting switch 45 is connected to the motorised circuit 46. In addition, 
other configurations are equivalent to an example 6. 

[0097] If outgoing radiation of the light beam d was carried out from semiconductor laser 26 at 
the time of record and playback according to the above-mentioned configuration, after light 
beam d reaches 2nd hologram disk 43b through a beam splitter 32 and being scanned by 2nd 
hologram disk 43b, it will go on in the direction of 1st hologram disk 43a. And light beam d which 
reached 1st hologram disk 43a will reach a magneto-optic disk 10, after it is scanned in the same 
direction and a scan speed increases by 1st hologram disk 43a further. 

[0098] Optical spot ds of light beam d which reached the magneto-optic disk 10 by this Since 
the scan speed is increasing by 2nd polygon mirror 48b even when the linear velocity of a 
magneto-optic disk 10 is [ even if] very big, the linear velocity of a magneto-optic disk 10 will 
be followed, and it will move at the same rate as this linear velocity. Therefore, it is possible for 
the optical recording equipment and photo-regenerating equipment of this example to raise the 
dependability of the playback data h while it is possible like the example 10 to make record mark 
10a of a configuration uniform forward and backward form at the time of record, even when the 
linear velocity of a magneto-optic disk 10 is [ even if] very big. 
[0099] 

[Effect of the Invention] The optical recording equipment of invention of claim 1 forms the 
record mark corresponding to record data in the above-mentioned optical recording medium by 
irradiating a light beam, forming an optical spot in the optical recording medium which moves in 
an exposure starting position, and carrying out the temperature rise of the location of this 
optical spot to it as mentioned above. And it is the configuration of having a light beam scan 
means to synchronize with the above-mentioned record data or a record clock only the one 
direction scan to which the above-mentioned optical spot is made to follow the migration 
direction and passing speed of the above-mentioned optical recording medium, and is moved 
from the above-mentioned exposure starting position, and to perform it. 
[0100] In order for a light beam scan means to synchronize with record data only the one 
direction scan to which an optical spot is made to follow the migration direction and the passing 
speed of an optical recording medium, and is moved from an exposure starting position and to 
make it perform by this, the optical spot formed of the exposure of a light beam moves to a high 
speed that it is also at a fixed rate, and will always exist in the same part of an optical recording 
medium within the period which synchronizes with record data. In order that the temperature 
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distribution the front and behind a part used as a record mark may become uniform by this and 
this whole part may carry out temperature up, the effectiveness that the record mark of a 
configuration uniform forward and backward can be formed is done so. 

[0101] Moreover, the optical recording equipment of invention of claim 2 forms the record mark 
corresponding to record data in the above-mentioned optical recording medium by irradiating a 
light beam, forming an optical spot in an exposure starting position as mentioned above, and 
carrying out the temperature rise of the location of this optical spot. Only and the one direction 
scan to which the above-mentioned optical spot is made to follow the migration direction and 
passing speed of the above-mentioned optical recording medium, and is moved from the above- 
mentioned exposure starting position A 1st scan means by which have the light beam scan 
means performed by making it synchronize with the above-mentioned record data or a record 
clock, and this light beam scan means scans the above-mentioned light beam, It is the 
configuration of having a 2nd scan means to scan the light beam scanned by this 1 st scan means 
in the same direction, and to make an optical recording medium reach. 

[0102] Since this light beam is scanned in the same direction by the 2nd scan means by this 
after a light beam is scanned by the 1st scan means, a scan speed will increase dramatically. 
Therefore, even when the passing speed of an optical recording medium is [ even if ] very big, 
the optical spot by which a light beam is formed in an optical recording medium by reaching will 
follow and move to the passing speed of an optical recording medium, and the effectiveness of 
the ability to make the record mark of a configuration uniform forward and backward as a result 
forming is done so. 

[0103] Moreover, as mentioned above, the photo-regenerating equipment of invention of claim 3 
irradiates a light beam, forms an optical spot in an exposure starting position, acquires a read- 
out signal to the optical recording medium with which the record mark was formed and which 
moves based on the reflected light and the playback clock from this optical spot, and forms 
playback data in it. And it is the configuration of having a light beam scan means to synchronize 
with the above-mentioned playback clock only the one direction scan to which the above- 
mentioned optical spot is made to follow the migration direction and passing speed of the above- 
mentioned optical recording medium, and is moved from the above-mentioned exposure starting 
position, and to perform it. 

[0104] In order a light beam scan means synchronizes with a playback clock only the one 
direction scan to which an optical spot is made to follow the migration direction and the passing 
speed of an optical recording medium, and is moved from an exposure starting position and to 
make it perform by this, the optical spot formed of the exposure of a light beam moves to a high 
speed that it is also at a fixed rate, and will follow and move to the core of the specific record 
mark of an optical recording medium within the period which synchronizes with a playback clock. 
The wave-like standup and wave-like falling of a read-out signal which are acquired based on the 
reflected light from an optical spot can be made steep by this, a S/N ratio (signal object noise 
ratio) can be raised, and the dependability of the playback data formed using this read-out signal 
as a result can be raised. 

[0105] Furthermore, since an optical spot can be followed and moved to the core of a record 
mark, even when the flux reversal of a record mark is not clear, the effectiveness that the noise 
from the head of a record mark or the part at the rear is removable is done so. 
[0106] Moreover, as mentioned above, the photo-regenerating equipment of invention of claim 4 
irradiates a light beam, forms an optical spot in an exposure starting position, acquires a read- 
out signal to the optical recording medium with which the record mark was formed and which 
moves based on the reflected light and the playback clock from this optical spot, and forms 
playback data in it. And it is the configuration of having a light beam scan means synchronize 
with the above-mentioned playback clock only the one direction scan to which make the above- 
mentioned optica! spot follow the migration direction and the passing speed of the above- 
mentioned optical recording medium, and it moves from the above-mentioned exposure starting 
position, and perform it and having a 1st scan means to by.which this light beam scan means 
scans the above-mentioned light beam, and a 2nd scan means scan in the same direction and 
make the light beam scanned by this 1st scan means reach an optical recording medium. 
[0107] Since this light beam is scanned in the same direction by the 2nd scan means by this 
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after a light beam is scanned by the 1st scan means, a scan speed will increase dramatically. 
Therefore, even when the passing speed of an optical recording medium is [ even if] very big, 
the optical spot by which a light beam is formed in an optical recording medium by reaching will 
follow and move to the passing speed of an optical recording medium, and the effectiveness that 
the dependability of playback data can be raised as a result is done so. 



[Translation done.] 
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12 

«ftsiE*j^wirc**»^-c*>. la^-f 1 o a© 

[0 0 5 6] ft. ***««:*5W.*Jtt:-Ad©«a 

B BUSLb/clB^v-i' 1 0 a£J&l£-r£v-*tfS^> 

9 >iBii*a5©-pc»fsn4«k5K«c-ori»s*s. c 

iS^Si©T-cfc«f -c* £ &©-c*£. 

[005 7] BP*>, •t-^2 7tC«fci9leHK-r2)^ , J= J '> 
S7-2 8«< 01 3(c^-TJ:^tc. ft**? h d, =& 
P (n-) . P (n+1) . ■ • ■ , P (n + m) ^<tx 

f y-fmMsim&tuT&ihz-ezctictei,. c© 

HI *f»:/eilSB:. #'Jrf>S5-8©llM£#B£ 

dTu?f ffcigjBShri,****. Sifo-^fo^ 

f jcpiJtl-j-SJHlBrtKte"'^. Wffi©E»^-*-l 0 a 
©HiiWCj6K-^d*lB«S-tt*Ci*^«K:&«). ± 

a© v- * jPJ?^ a >IBSi^«:ct <3 Eft § 
-f 1 0 a*K*UT»^tBU»©fP^»**»*Ci 

[0 0 5 8] (ISSWS4 ) *»H©fl&©3S*««:BI 1 4 

[0 05 9] **»WCCffi4*H*««tt. *»W3 © 

yt^-j,^£S!><Dmf&im^-cmmm 3 1 iaj-©«ua* 

#|l5fc{fl©*^-A7££S!2 2 d 
A^S^S) I*. SI 4(C^-T«t5tC. ^t'-Ad^^t 

a^^-^^f 1 O^c^S-eS^o^ATW^S 
[0 06 0] ±IB©*Ciy5A7 ; ^^i'3 6©@3£4M> 

-jr»Bl@B2 5B. Itef Osff 

[0061] cnic«tf3> *t:-Ad© 

9 h d, ©^Slljiet^aaT 1 -* 1 OO^itKi* 

C»-C. ^©latS^-i 7 1 OaOW'WK'AdM 
|*S«*Ct*^HBKSc0. i6»W3 ilfiI»©flP^ll* 

H*©»**»6n*. 

[0063] (.mmm 5 j **M©fm©*itw«:ia 1 5 
ai» oh 1 7 (ca-3t»rttwrtio:. iUT©jio -c* 



C8) 
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a. 5WA3tisi--©*»*fc«. m-onmnu 

i/c*©tt****"*"*- " ™, 

[0064] 2WEtfc«*Cff 4*»Saa«. 0 1 5(C* 
?J;5tt *tf-Aj£3£g|52 2 e (3fct'-A^S#S) 

^[5Ii{g2 3K^Sn/c^^»^SIJ®|5l8§3 8i. C 
©;W9 9HW»e»3 8*J«tc;u-!flB*iaB2 4K:* 

[006 5] ±fE©* A v 3 8 tt. a 

, ?BB 3 7 K^#ff #*ffi*r5J: 5 fctt t»S. 
ft JJB©W0HH»». flJ«S^0 3^^^»tc«l»^ 

3U,*III»3 7tt. *lA*«*3 7a±*l~*3 
tt ^37b-37dt4*Or*»0. »1A*JJJ 
3 7 a t* 1 W^JW^'S 7 b ~ 3 7 d i©JSM* 

'[006 6] _hf2©*ilft* 4 » *BIS 3 7 ©* 1 A* 
Jg-?-3 7atC«. JbBOl'— t'W*® 182 4*68W 

,^SB3 7©*l'-*3ffi*ii^3 7b-3 7dB. 
^IftU-lf 2 6a-26b-26c K^ft^n^S 
*S*^«6a • 26b • 2 6ctt, H 

C ifc«fco-C#tf~*d 1 ~d 3 fcjfcffl**^ i o 
[006 7 ] ±|S©*»*l-'^2 6 a - 2 6 b • 2 6 

3 2*WW6tirt>4. COK-A^^'J »*3 2tt. 
^$<*U-1f2 6*>6Bit*Snfc*tf-Ad l~d3* 30 

£*K. *iaf^i'10*6Ofill*i l-i 3* 

3tktHS2 9^l6llcS^-r*«t^^^" ri ' >l£> - ^ 
-C jt»ai*2 0B. 5lftfe*Safi#sr £ 

88 3 o tc titfrf ■£■<£ 5 «c tt r * 0 . S£I3S8 3 o » . 

40 

[006 8 ] ±i2©1M:fc<^. *Wffift«©*ff«c 
[006 9 ] u-1fBIIlBi82 4 *»&©«»«* b*«+ 

aw*^^^0K37ccA*snsi. s£*ci**gii 
sense zjyi-mimna 

5S3 7K^(l^tHW5C tKfti. 
[007 0] ±E©B«WH*»> *» itFWefiWA* 3 
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X*«?-3 7ai»l~»3a*4B^3 7b-3 7di 
oo««tKB*«I»)»**ct«:ttf3. SEto®i£b«, « 
l~»3ffl*»?-3 7 b~3 7 d*»6*»(*U— f2 8 
a • 26 b • 2 6 c^WcftftShitiKfti. *l> 

■C. !f2 6a - 26b - 26c ti. 5ttf-A 

d 1 ~ d 3 %«CCtH*-r 4 C £ «: tt i> . 
[0 0 7 1 ] ±e©#£-*d 1 ~d 3tt. tr-A*?' 
U , * 3 2 ZftMLXttm.^ 4**10 KBBi-S-4 C 
itctt*. C©BS> **-Ad l-d3B. *»«#© 

a#*^ s ^ificmmo-c^mw^— v 2 e a • 2 6 

b • 2 6 c*»6WClHWS*Vt**9- S^t-Ad 1~ 

dsawMtsnasraiHHitt. *«a^-< 1 0<Dia 

fiiv-iM 0a*»ft*»*U— !f26a -26 b -26 

[0 0 7 2] CftKi'P. *tf-Ad l~d3«. SI 
6 (a) • (b) • (c) KjjVr«fc5«:. x^fatC&MJ 
f.5>#»«^** 1 0©K— ■Br*JBWT*J:9K. 

«cx*^vbd.,-d..6»iisr4ciKtt»3. cn 

60*^*9 hd.»~d.,«. St?o-;MKlttt 

[0 0 7 3] la^-i 7 1 0 atcSlBbfc3ttr-Ad 1 
~d3«. SI 5tc^-rJ:^K:, 1 ~ i 3 t V 

-Cfcf-A^y 9*3 2^Ifi]CCS*f$n2>C£{Ctt'3< 

e-A7.y; f *3 2*e>3 l c«iaS2 9^|fi]K: 
SSiSti-SCitCtt?,. *b-C. **H«2 9KittL 

fcsw* i i ~ i 3 «. mmm^g t hxn^mms o 

KHMjSti. W^ilSS 3 0 tc J: h©»«K 
ffiffi^nSCiKtti. 
[0 07 4] COi^K, *SB»«©*S**aB. 0 
I7tc*-j-«t5«c. ±IB©36X>1«» hd, *^6©S*f* 

[0 07 5] 3 6tc. #30tW©#S£**tt. 

v I- d. triBSS^"*' 1 0 a©4J'CWCdIfi£LT^EiJ§ 
•a-SCt^nJ^Ktto-CUSfc*. 5EISV-* 1 0 a© 

«E(bS)i6*«=FM«tr*a*#"Cb. e»-*-* 1 o a© 
^aa-?»«B©»»*»6©>i**i**"'" * c t**Bi««c* 

[ o 0 7 6 ] ft. ;WatW«:**<.»-CH:. 3<1©**<*l. 
-1f26a-26b-26 c^ffl^Tl*** 1 . KUMt# 
g©S/Ntt*GLh3tf*fc*. $ p,tc^ <©*«(* L- 
-If 2 6 a • 2 6 b • 26 c*ffllr»5C 
[0 07 7] C«5feF!l6 ] 4«9!©«©*«I«*H 1 8 

5. HifeWl*iJ;C>'^*S^3 £1^— ©SUt*tC«. 13 
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[0 07 8 ] *?mmm*%ummm.te£vx&£& 
sti mmm i ©*EtWs«*5^ cj^w 3 otm>&& 

[007 9] c®36E«afiB*i«fcO t *S**W*' 01 

ft) *«*fc#*-<MfcttlW2a (^tr-A^ffi^ 

[O0BO]±E©Jlll'Hy= f > s9 - 48ai * 2 * 10 
.j^5 7-4 8b«t«. fHP'J^>57-4Ba* 

JlJjgL 02#'J=r>5^-4 8bOC c fc»)RW3n-C* 

ttsn-ct>5. -tor. mffy.^s*- 48 *** 

Cfl|l2>Ky=f>5*-4 8b«:H:. *l*-* 47a * 

*J:Cfl»2 J fc-*47a- 47btt, *-*5B*» 4 
6Kfi*kSft-C«,»ft. ^b-T, *-*fg«>[5IS84 6 tt. 
j(ll*jJ:^*2*-*47a-47b«)-U-C»l*JJ: 20 

/e«S£ 9Uvt>f ©A* * -f 5 > ^^l 51 * 8 5 

[0 08 1 ]±IB©*-*IB«»Btt4 8K«. 2A#1 
H0j©afcJW 9 f45©ffl« ; F4 5 a#««3ivC 

ti*. cosiR^-^-^ 45 ®-*®^^ 4513 ^ 

tt |f£?u-;>*@8S2 3^©W£?£ J '5'*f#A;fi 
ShS-t^Oc-oT^S. *l^T. C©»R*-f**4 30 
5 BB»B$K*l»T-#©A*W?-4 5 b fcBtfjitfF 
4 5 a b *Stttttt£ l>-C!S^f=- * a - * Kttll 

tvC-tfCWUHSHM 5 c &fl*Jfi*4 5 a ifclWMK 

'■ttSi^ccJiori^. ft. fl&©«WH*. *«wi*.t 
[0082] ±ia©^fiS^*j^-c. ^ias^a*s«fcy f 3t 

[ o 0 8 3 ] 5fT. EUkttf 9 * » * 40 
4 5 ©-#©AAWHT-4 5 b iW^S^4 5 a 

«BK3ft*ciKtta. t©t£. ia»^-*»^iai» 

IftSnSCtKttitftK:. aJRX/-^4 5*^U-C 
*-*KttiaK4 6«:«»&3h4Ct K * s - iz-^K 
«lliB4«. Bfr&Kttf 1 -* afclCCfc 

*^Ad*»i# , J= f >5 5-4 8a^iaiKWI*S# 
4 C t tcft D . ^l#'J^'>57-48a tcH* bfc* 
t-Adtt m2Ji<'>l^>5 5- 4 8b^(S]^S843ti 



5-4 8 bK^OfcJttr-Adti. S^Cftflfc^-f 

1 0T5'iS]Ksw§tx^* s 6ini— ^tc^asnsc 

[0 0 8 4] CORS. JB1 #'J ^>5^-4 8 a*s<fctf 
^2!jOJ=f>5^-4 8bB. *-^fg*Jl5l8§4 6«l«fc 
0|g«J3nfcmitectL( : m2*-^4 7 a • 4 7 bKJ: 
o-C@«Ltl»S. fE-3-C. Hl^U^S7-48a 
*6S3B3tifc*t:-Adtt. 019 (a) ■ (b) ■ 
(c) KmTJ:9«:. «2sKy=r>5 9-4 8b#@lK 

9 im&T'j 1 OicSlBiLfc#ir-Ad©#*# 

„ V d. tt. fciiL*««^-f i oc^ae* 5 !* 
«au»i*»*sti-cc»ifcft. ^r^i'i o©& 

[0 085] cntCiO. *^rhd, «. 020 
(a) • (b) • (c) (CTjrri^c. fci^jaffl^ 
* * * 1 0 ©i»iiK* s @» -C^c * fe . IBM * o 

„*e»cHI8-J-5JHIHII*i«:*j«,»'r. JR»IM&fi)«* 1 &# 

a *i ooiai-iiBfHiWKiHW-ricicctt 

(CiS-rJ:5tt»S»ff*lB4S*4CiK«ti. ft. © 

i «3?©iBBE»W L, , ±f E©9H4 

fcft. im«:*l-&*tfM>K* r5r --* 1 0 a«r»fiR3* 

[0 086] S^tT^ti^l*. » ^ 

4 5 ©-*©A^^4 5ci m*«^4 5 a 
ttlBlcSti4Ci«:&4. C©f*. H^0 5»4»iaB2 

; ^ b - c ^ : _ ; 5f|gj(,(5]B§4 6 KtftifSSnSC <ktc*4. 
[0 0 8 7] f|*fei'P!!»e'«^IslK2 3*>6ai*S^lfc 

^£#p.,#f ?^4 5 fc/ru-c 

BB2 5«:«l&Sn*t. *UJ«U^>59-4 8a*i 
t tO : f2* l J^>i7-4 8b(J, *-$IBStllIK4 6 
^©H£* c 9 * f ©A* * -f 5 > ^Cc|B]«a hX pMET 
SCiK:%.S. C©«. U-ifl8S!lIsI8S4*5|BttfiSSEb 

c ^ t _ Ad 4^l5}<U^>55-4 8 a^(S]iCfcHW-r 

[0 0 8 8] ±ta©^^-^d«. tf- AX 3 
2 «r®3S 0 "C» 1 * 'J =>*> 5 5 - 4 8 a iCSHM? S C i 

^-idB. ^2^'J= 3 '>5 5-4 8b^r6]CcS*f3 

n«c3W6*aEsnfc«. s^tc. »2«j<y=f>5^-4 



(10) 
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[0 0 8 9 ] t^-t. #tf-Adtt. HI 9 ^) • 
(b) • (c) CCw-r«fc5tC »2#'J=f>25--48 i 

,Vd B, 122 (a) • (b) • (a) Km*** 

tc i oowsBtttiatseL. t©&&£ 

n»6tta*> ^*io ©#£©«*■*-*■ i 

0 a LX&m SCiK&5. 
[ 0 0 9 0 ] SB»^- f 1 0 a cci ' Jii 1^^*^- A d 
B BISK** J: 9 CC. 5li3£iibt*^->^ 

* 5- 2 8 f- A XT' U ■ » * 3 2 LXXtott* 
2 t(ca*. tE1£H1S§2 9 K§lJj£L/c£ 

at* it*. aaff**±o*:s£m»3o«:ttiA3*i. 

£(Cfc* ffior. iHBa^^fl OKSfilLufc** 20 
©»»**»*«>*** *> - ■» 2 * >J =f> s i - 

[ o o g i 1 cntc «t n . a 2 3 tc^-r 

*J0tJBi(«i3-tt. S/Ntt («-W»t«Jt) fcfil-fcS 30 
#b *m^-cKJ8.2 t\1cM*L?- * h ©ft *f tt*fi±3 

[0 0 9 2 ] S 6K. 3WSIWa©#?Sife*»*. 
» h d *■«■?- * 1 0 a©*'&aWCit«£b-C**&3 
^Ci^teK^ori^/cfc. 10 a© 

SMtSiE^^Brc****^*' E»v-*1 0a© 
fcffl*«*©«a* &©** * c b 

loots ] ». ssawAfcfctf *#*- Ad ®** 40 
b aio i o**imrz-*-*w 

3 i pitttc . * * * f«»#5S©TC *>** T 

-e#St©-C*0. SBMi«lJsJ:0*»«3iia9©fP 

b # t r~A©^*^* s --* ,cl6c " ciews '*' ?f " 

*0^lgI^©afflWco^TSiBJL,r cntc 

M£3ti4C£B*t<. jHWB#©*«*tB*f r -*K 
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[0094] tmmmi i *»w©«i©sa6W*H2 4 

[0 09 5] 3«liW«:.«S*IB»Hs«*J JiCWtH^K 
SB. SJ*«6©*tr-A^E»©«ia*»^tW6« 
6iH— ©«WE*WL/"CI'»*. ***«©#£--*** 

g|54 2 b Ofc£-Aj£g#K) B. 02 4KiptJ:^ 

l*ai'7Af^i'43 afe<tD ! f2!M3i'5Af< 
**4 3 b*«*fc#tr-.MHE»4 2 b*WL-Ct». 

/*d74 3b£B. *aS{*U--9 t 6^P»a«3nfc3fc^ 
- A d ©jiff ^(Cfcl^TEl-HCfi^ S&BKHS*:^ b 

5i f^?43 a ©SjSftS*^Kb-CPI— #!«)«: 8 
e.K^Sb'C^lSSm^-rXi; 1 0tcj«ttf3ttSJ:5tc& 

[0 09 6] ±l2©fft l*tf^5A:r-< X£4 3 afcJ: 

*5«t L>'i£ 2 $47b tClsHtenJtBlCSW ^ t» 4 • 
cn6©mi*3«fct>'^2*-^4 7 a -47b KB. * 
l*J«tL>'^2*d^-7Af : -< Xi?4 3 a • 4 3 b ^32^ 
7=- * a tecfcO'S^i 7 07>f ©A* * 5 > ^KlUtt 

sti-cne*iJffli-r-&*-^i8*i[ii^4 6^i?nr*j 

13 . *-^IKtolel8S4 6tCB. jllR^ 'J * 4 5 

sivci,»a. .fli©«i«B.-safc«eti3i*-e*&. 

[0 0 9 7 ] ±B©»J5E«: J:nt4. EIW*»J:OTte^f 
K4jI»T. *9Si*U-1f2 ■83&»6*bf-Ad*»ffit*Sn 
Tfeb'-AdB, K-AX^'J?ii3 2t^l/t» 
2^a«Af^ ^^4 3 bKPJSL/s 3T2*ay5A 
f^{-43bKJ;ot^WcSi. ^l^ia^^A 

7 r ^^i'4 3a^ffi]ccji^T-r2>cttcfj:^. -eu-r. 9 

l*Oi/7Af^^43 aKSiJ^L/?C7fetr-Ad«. 
3P>ic. gl*py7Af ^>4 3 nickiXWl— ft 

i; 1 0 tciija-T S C i fc& 2>. 

[0 09 8] cntCiO. OKfflBtL 
fc36K-Ad©3t^#» H d. B. *:i*3HB»^--* ^ 
1 0©«aflt3WB»t**tt*&"T?*». ^2# , J^> 

©au«-c#»Tsc4K:as. **iife<f(©7feia 
tc. ie»i*«:*j»,»-cma«cJ&-ac}igtt©iBiiv- ^ 1 0 

- $ h ©<f ®tt?:^]± 3 ^ & C <t ^t^tC % -a T l» -& . 
[0099] 

[#SBJ©&JJ||] 1 ©»W©«E«KHB. «±© 
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©BHiBfKiitJcffitrsciKtti. ctucfc»>. ib 

[0 10 1] I»#S2©»9i©#E»ttW*. fit 

^5iB&v-d7£«f £&©-?£>*. -t* 2 * 
h*JJB*iB^#©^»^*^^ tt ' se[K: 
iig£3 •s-c±iai^Mte{4g* 1 h m 3 -a- 

Iff l j«E*RK.fc 0 j£S3 ftfc* a*|3I-*iSik:* 
[0 102] chKiD. 

jesESti***** hotkey*©******* 1 ' 

*0 1 0 3 1 «#«3©*MII©#W**»*- W 
Wis J: CJ*il*»ca« * lfC±EllB««IJHH&« 



a. 

[ o i o 4 ] c mc j: »j . *tr- Aj£S#R##*# » 

^©^©fB^^- ^©^'C^KiMK ur^aij-r * c <t 

o**»ts*. S/Ntb (ii^tt^tb) =£fa±3tf 

3 ftfcS^- * ©fiffittfcfi-t 3 * <b C «t #"C * * o 
[0 10 5] 3 6(C. HfcE*^-*©*^* 

«»©»#*» ^ ©Mf***** 4CiOT*Sil^* 
[0106] £tc. B3jDI4©*?l©*W*l«tt. W 

©■C*4. *Lt. ±E*^*9 h*±lB:fciB»S*<*© 
^Sb^tSjfc J;J>'^Sfja^ciiS£3 itr JjaJBWfflittttB 
^P»#Slj3-t±2»-^^S©**- ±KB^i'Ci9i'K 

tf-Ajt^S* 3 . iifB36tr-A«r^2-r^^l^^ 

[0 107] cntciO. »1***SKJ:»336K-^ 
aWfeSSftfcfc. c©*K-A3&JJH2jaE*SK«fc«)IBI 

— ^risjtc^3E3ns/t*. ^$ag*s^{cif^:3n-5> 
jBfiSS*iS#*#» h^iB$i^©^SbaStcii«£b 



s 9 -^K-Ajacaw«*fc*iafflai«©^o » * 

[0 2] 36tr-A3i4#'J=f>5 5-K:J:0Si*3*i*tt 
■C#*T *B©SB»^ - f ©»lSt«B*5%-S"tt?BHr * 



(12) 
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1-&HJ0t?*&. ^ 
[0 7] YifimStif* X^OlfoSKKjBfiEL, 

[HO] *»9I©3SW« 3 *>©^* 9 . * 'J ^ > 

[H 1 1 1 ^ h jwfewaw 8 -f * *©«*a»ca<se 
[0121 umm^ottw*^**^**- 

[017] «ai«#©tt»**'*' ,B93ia ' c * *- 

[HI 9] *f-A*5#'J^>5 5-«cJ:«JE»S*i* 

^ ^ 

[ ®2 1 ] #* # ^ *« s n?cgf5#©S£#flJ*^ 

[022] ^ h astaat* 8 < * *<omm&<tm& 

[02 3] gSffifi^©^*^^ 0 ^**- 
[024] **"»©IOt«7*m-f b©-C*0. 2o© 

[02 5]«e*m^-rfc©-c*'3. 
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[02 6] fiBMN*** *>©"<?* 9 • jt^JKwh^BUt 

[0 2 7 ] fiBfeWfen^fc©^* 13 v*** * 
0-e<&£. 

[028] fiSfeffl'Srwl - 9. MflfflMWOT* 

[fHt©i»91] 

2 a • 2 d AjfeMJ (ftt-AjfcS*©) 

3 aaf-jiRSBB 

4 u-inwp» 

5 *-£S8SbIIIB8 

6 #ig#u-1f 

6a~6c i£aM*U-1f 

7 £ 

10 tfaww 1 -*** 

1 o a Ktt^- * 

1 i BSi'{»0?i'J8a 
16 ?*WHBIBB& 

17b~17c f 1-S3W^S? 

17a ^ 1 A^JiS^- 

2 l ^tr-^mWSP 
2 2a 3lfeK-AJE3E». (#K-Aj£S*R> 
2 2 d #t-Aj£SSB (*C-AjaE*S) 
2 2 e #K-Aj£28P Qfct-Ajfe2#g) 
23 ffii-D t> i>#g£IUB& 
2 4 U — -tfiSSblHlSS 
2 5 *-*J§gttlElB§ 
2 6 ^SSftl^— "9 s 

27 *-* 

2 8 jKy=r>5 9- 

2 g 

3 o USSR 

3 1 S^SB 

3 2 fcf— 'A^^'J ? £ 

36 fr&if? Afw 7*9 

3 7 3£i»f** 4 ? ^088 

4 2 a • 4 2 b OfeK-Ai£**S> 
43a 

43 b f 2*d^Af-(^i' 

45 iltR*-' ^ 

4 6 *-*WttBB 

48a JHi#«;=f>5 9- (»l*aE*«> 

48b ^2^'J=f>5^- (^2^2^©) 



(13) 



#P§¥6 - 1 9 5 7 9 3 




[H5] 

[B3] 




(14) 



^IS^6- 1 95 7 9 3 



[06] 
,4 



[Hill 



17b 




(b) x<— OwiOa ^~10a 



d 

ds,10a 

1 7] 




10 



[B9] 



(a) (b) Cc) 





[2 1 ] 



Tsh 




Tsh 




12] 



[016] 



(a) (b) (c) 



n 




10a 



I2 3] 



(a) x 



(b) x< 



10a 



tfcSft%« 




10a 



(c) 
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